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AOCTPAKT 
XH.LlPOTCPM8J1UHTC H3MCIIH Ha oyn KallcKHTe KapnH 00 onOBIIO-IlHIIKOOOTO HaOr8J11IUl­
TC 3nerooo H HeJ"083T8 Henocep.LlHB OKomnlB n peTCTOOY888T noce6110 o6eje)f(jc H8 01\3 PYJlo­
HOCHO nO.Llpo'lje. MHTCH3HCTOT Ha 8J1TepoltHHTe Ha uynx3HCKHTe !lapnH (rnooHo JlCUHTCKH 
HnlHM6pHTH) eTonKY CHnHO H3pa3CH UlTO 80 .LleHCUlIiH yen08H e COCCM TCW KO.na ce npou3jllC 
npHMcpol HO HanOITHO CBeIK8 lapna. ExCTCH3HDHO HajpocnpOCTpOHeTa npOMella H8 lIynlall­
CKHTe lapnH C npOmmHTllJaUHjaT8, M8HH4>ecTHPSH3 npcly nojaBaT8 H8 xnopHT, JlenYMIIO 
cnHllOT, KaJlUHT, 1lI1PHT H np. 0.11 IIHJlpOrepMaJlmfTC aJlTepHaUHH, 'IHH MIlHI1I/lCTCTaUHH ce 
XOHCTaTHpam t HCnOCpC.I1110 olony PYllHIfTC >KHUH, HajlllpaKTCpHCTH'!HH ce CHJJHljJHK3IlHjaT3, 
cePHUHTll3SuHjaTa H 10aJIHlIH33WfjaTa, npHllPY)f(CHH Oll nHpocjlH1THTHJaUHja, lap60H8THJ311H­
j a, K-cj>eJmcn8TH33l1Hja H llP. 
nOKpaj HOOCllCIrHTe THnH'!HH IIHllPOTCPMaJlHH H3MeHH, 00 HaoranHWTCTo 3neTOBO ce 
p erHcTpHprulH H noroncM 6poj H8 aJlTePBUHH 10H CC Xap3KTCpH3HpaaT CO HaManCH eKCTCH3H­
Tef, HO lIaMeCTa CO HarnaCCK Hi1Te113HTeT. Bo 0888 rpyna ••3 H3MellH noce6Ho 'Tpc6a .na ce 
HCTaJ(IIST 8Jl pH38UHjaTll, opnmHT838UHjaTa, CH.nCPHTH3BUHj8T1l, TIfTIlHH38Wfj8T8, nHMOHH­
TH3aunjaTa. C03Jl3BaIl.eT0 H8 XH/IPOMYCKOOHT, I18JJUC,nOIl H IIp. 
BOBEJl 
O JIOBHO-URHKOBOTO HaotammITe 3JIeTOBO rH 3a3eMa ueHTpaJIHHTe 
.neJIOBH 0.0 py.nHHOT peOH 1<paTOBo-3JIeTOBO, O.nHOCHO jyroHCTO'fHHTe .neno­
H H Ha JJIeTOBCKOTO PY.nHO nOJIe. IlpocTop HO OBa py.llHO HaotaJIHlllTe e 
JIOKaJIH3HPaHO BO HCTO'lHHTeJleJIOBH Ha npOCTpaHaTaKpaTOBCKO-3JIeTOBCKa 
BYJlKaHCKa 06JIaCT. 


















CJJ. 1. nJJat! Ha pyAHa lKHLl8 6p. tI, 
H8 XOPH30 HT 510, no1'lton-22 
Fig. 1. Plm ofo~ vcin·n of horizons 
510, adiu-22 
i i L,' • lJJJJj,. 
It .. 
Cn. 2. PEl (TI'El I .llH<I>PAKTorPAM 111\ BYJIKAUCKl1 KAPTlH OA PY J-t11J\TA )KMLt-\1I 
Fig. 2. RENTGEN DlFRAKTOGRAM FOR VOLCANIC ROCKS FROM ORE VEIN 11 
T .Scrafirnovski, B.Bocv. 
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CJJ. 3. npo!flHn liS PYima "'"US 





Fig. 3. Profile for oro vcin-lTI 

llelwcn horizons 580, 535 and 490 
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CJJ. 4. PJ.:JITI'l:.11 JII1<IJPAKTOrpA.\1l lA BYJIKAHCKH KAPml O,A PymlATA JICUIJ,Aill 

Fig. 4. RENTGEN DJFRAKTOGRAM FOR VOLCANIC ROCKS FROM ORE VEIN m 
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TYB3HH npHMepOUH ce pemCTpHpaHH CHJIH4>HKaUHja, CepUUHTHJaUHja H 
KOaJIUHH3aUlija, HO, 3a p aJJIHKa OD. npeD.XOD.HHTe, OBD,e JfMaMe HHTeH3UBHO 
n pojaBeH3 K -cfJeJlJlCDaTH3aUl1ja, 'fHe npHCYCTBO e YTup,neuo MaJIKY nOD.aJIeKY 
<?D. KOHTaKTOT Ha PYD,HaTa )tuu{a co OKOJIHHTe KapnH. nOKpaj OBHe H3MeHH, 
3aBHD.eH HHTeH3HTeT nOKa>KYBa H KaJIUHTHJauHjaTa, HaMeCTa D.OJIOMHTH3a­
UHjaTa H canepTH3aUHjaTa, a perl1CTpHpaHO e H npHCYCTBO Ha nHpHTluauH­
ja H MaHraHO-KaJIUlITH. 
3a D.a ce CorJIeD.a xeMH3MOT Ha XanpOTepMaJIHO HJMeHeTHTe BYJIKaH­
CKH KapnH OD. HcnHTYBaIIHTeJIOKaJIHTeTH, H3pa60TeHH ce HeKOJIKY CHJIHKaT­
HH aHaJIH3H, a pe3YJITaTHTe ce npJlKa>KaHH BO Ta6eJIa I. 
TAEEJIA I Xel\tI1CKIt COC"FaB Ha HJMeHeTHTe BYJlK3HCKH CTemt OJl 

JICnocpeJlH3n OKomlll3 Ha pyJlHa ml1ua II H III 

TABLE I Chemical cnmposlUon of the altered volcanic rocks from the 

vicinity of the ore veins II and III 

ZT ITTll ZTIII2 ZT ll/6 ZTII/13 ZTIII14 ZT 111/12 ZTIII/23 
Si02 58.44 46.47 52.89 52.19 54.71 54.32 52.92 
T i02 0.83 0.79 0.77 0.73 0.7 0.81 0.64 
A120) 17.33 1<\.95 13.63 15.44 14.47 15.58 13.45 
Fe20) 5.2S 15.28 5.31 3.67 2.59 2.46 2.75 
FeO 2.11 0.77 8.65 3.04 3.01 2.91 2.09 
MnO 0.24 0.35 1.32 0.61 0.17 0.14 0.29 
MI!:O 1.9 1.22 2.56 2.89 2.99 2.01 1.43 
Cao 1.24 1.3 0.86 5.77 6.41 6.41 9.13 
Na20 0.13 0.26 0.06 0.19 0.05 0.89 0.25 
K 20 3.97 3.62 3.51 4.3 3.49 4.23 4.69 
H20­ 0.59 0.83 0.44 0.66 0.38 0.39 0.26 
.120+ 7.49 13.76 9.88 10.08 10.58 9.52 10.74 
SUMA 99.52 99.6 99.88 99.57 99.55 99.67 99.64 
OD. npllJIO>KeHaTa ra6en3 ce rJIe,na D.eKa COCTaBOT Ha xanpOTepMaJIHO 
IDMeHeTHTe BYJIKaHCKH KapnH OD. HcnHT)'BaHHoT JIOKaJIHTeT BO r.rnory Hell­
TO ce pa3JIHKYBa OD. COCTaBOT Ha peJlaTHBHO CBe>KHTe BYJIKaHC~KapDH OD. 
PYD.HHKOT 3JIeTOBO. H MeHO, OD. nOD,3TOUHTe llTO rH D.aBaaT CTOJAHOB H 
PA)lOBHK (1974) 3a BYJIK3HCKHTe KapnH OD. PYD.HHKOT 3JIeTOBO MO>Ke D.3 ce 
KOHCTaTJ.1p a D.eKa THe K3pn 11 BO npoceK COJlP>K3T 58% Si<h, OKOny 3-3,5% K20 
Ii He nOBeKe 0D.l,5-2% H20+. OD. OBa npOH3J1eryBa D.eKa BO npoueCOT Ha 
xanpOTepMMHaTa aKTHBHOCT D.OllJlO ,no H3HeC)'Batbe H3 (Si02) KOMnOHeH­
TaTa Ha BYJIKaHCKHTe KapnH, DOToa MaCOBHO H3HeCYBatbe Ha H3TpHYMOT, 
D.eJJYMHO >Kene30TO H M3rHe3HYMOT, a HHTeH311DHO rrpHHeCYU3tbe H3 IMH­
YMOT, llTO cnopeD. tOptEIJHK B. H toptEIJHK n. (1982), e pe3YJlTaT Ha l(-MeTa­
T.Scrafimovski, B.Boev, 
COM3T03a Koja ja 
nOJIUMeTamt'lH3T3 
PYJlHHTe )KJ1UH. 
UHHXOT, cpe6poTo H 
JIHWTa 3 nOp3JlH 
TH OD. peD.OT Ha Ba, 
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COMaTOJa Koja j a CJTe.l[l1 Cl1m-lrPHl(aUMjaTa If ltHTeHJHBHO ce PaJBUB3 OKOJI)' 
PYJlHHTe )KlfllH. B~ICOKMOT CTeneH H3 npOMeHeTOCT Ha BYJlICaHCKlrre Kapmt: 
o.a )KUua IT H ill ce rneJla H 0.11 rrpoueHTYanHOTO yqecTBo Ha H20+ KOMDD­
HeHTaTa BO HMEHMOT CaCTaB. 
3a.aa ce eorneJla acoUlljaUl-IjaTa Ha eneMeHHiTe BO XH,npOTepMa.TlHO 
H3MeHeTifTe Kapn H OJl HCDlfTYBaHJ10T nOKaJIHTeT, HJEpWeHH ce ceMI'IKDaH­
TlrraTHBHH CneKTpa.TlHH aHaJlHJH Ha HeKOJlK}' n p HMepolUl 0,[1, PYJlH3 )fUru8 
n. P e3ynTaTHTe OJl OBHe HcnHTyaaJ.ba ce npKKa)f(aHH BO Ta6ena II. 
TAEEJIA II Ce~1llKBaJf1lrranIBlllf cnet.-rp3JIlUl aH3JIl13J1 ua BYJIK3UCJ<lrre 

K3pmt Oll PYJlH3 >Kllna n 





Mn Pb So Ga Cc Cu Zn AI!: Co V Ni 
ZTIlJ2 2000 1500 - 20 10 200 1500 3.5 7.5 35 5 
ZTII/6 2000 1500 - 20 35 200 1500 7.5 5 35 7.5 
ZT 11113 2000 150 - 10 35 20 200 5 5 50 5 
ZTII/14 3500 100 - 10 15 35 75 S 5 50 10 
zr 11/24 10000 150 7.5 20 10 20 500 5 
-
35 10 
zr 11/1 1500 2000 
-
20 7.5 150 SOOO 5 10 50 7.5 
ZTll/12 1500 100 2 30 10 100 
- 3.5 5 50 5 
ZTIJ!23 2000 150 
-
20 15 7S 35 2 5 50 5 
O,n npHJTO)f(eHaTa Ta6ena ce r ne.na ,neKa YTBp.neHaTa aC01lHja1lHja Ha 
eJ1eMeHTHTe DO XHJlpOTepMaJIHO M3MeHenne BYJlKaHCKH KapnM o.n X()H­
TaKTHHTe .neJTOBM BO PYD,Ha lKHua n OJVOBapa Ha OpeOJTOT Aa pacejYBaJbe Ha 
nOJTMMeraIIH'JHara onOBHO-nMHKOBHa MHHepa.TlH33Ul1ja nOK3JIH31-1paHa BO 
py.nH~ITe )f(l1UM.I1MeHo, CO BUCOlm CO.nP)f(HIi ce Kap3KTepH3HpaaT onODoro, 
Ul1JiKOr, cpe6p oro H MaHraHOr, WTO e H HOPMaJIHO 3a BaKOB TIffi Ha Haota­
JTl1.WT3 anop a.rm Ma.Tlan oeeTJUlBOCT H3 MeTOllan OllpelleH 6poj Aa eneMeH­
TH OJl pellOT Ha Ba, Sr, Be, Sb, Ge M .np. He ce pentcTpMpaHJi. 
JlMCKYCMJA 
BpJ 6aJa Ha IIOJlaTOUHTe on noceraWHMTe MCTpa)f(yaaaa, KaKO M Pe3Y J1­
TanlTe OJl HajHOBHTe MCIDITYB8lba Ha XM.!lp OTepMaJIHHTe H3MeHI1 Ha BYJT­
KaHCKHTe KapnM HenOCpeJlHO OKOJTY Py.nHa )(HUla 11 Mm, MO)f(eJla ce KOHcta­
TMpa JleKa XHJlpOrepMa.Tlmrre I-fJMeHM BO HaotaJ1l1lUTeTO 3neTOBO ce nOCTa 
HHTeH3HBHH H P33HODHD,HH, UITO BepojaTHO noata KaKO pe3ynTaT 0,[1, cocra­
128 Geologica macedonica. T.S Nr.11990-91 
DOT Ha CpeJ].IDIaTa, Hej3HHaTa TeKTOHCKa npCJ].HCnOHUpaHOCT H KapaKTCpOT 
Ha XI1,Ilp0repMaJlHHTe <t>,nyIl.llH. KaKO eKCreH3HBHO Haj3acrarreHa H3MeHa Ha 
BYJJKaHCKHTe Kapml BO HaotanHlDTeTO 3JJerOBO e H npOmln UTH3aJlHjaTa. Taa 
BO OCHOBa C aOTOlU1Jl.paTaQHOHa npOMCHa Koja HCMa J].HpeKTHa BpCKa co 
0pYJlHYBat:beTO, HO Hej3IIH3Ta ynora ce orneJ].a DO 360raT)'BatbeTO Ha pacTBo­
p HTe CO CYJJ¢ypHa H cyncllypecTa KJ.rcemm<l, KOH ITOBeKeKpaTHO HM ja 3rone­
MHne arpecHBHOCTa Ha UlJl.pOTepMan"HHTe pacTBopH.KaKO pe3ymaT Ha oua, 
nOJ].OItHaJlOata JlO HHTeH3HBH3 K-MeTaCOMaT03a H Hlny)[(yuafbe Ra py,uHHTe 
KOMnOHeHTI1 o,u OKOJJHHTC KapnH. DpOnHJJliTHlaUHjaTa ce MaHH<t>eCHlpa co 
MeTaCOMaTCKa H3MeHa Ha 60eHHTe MllliepaJIH BO BYJIKaHCKHTe KapnH C03,ua­
Bal-be Ha XJJOpHT. enHJ].OT, KaJIUHT, OHpHT, Ha MeCTa MarHeTHT H J].p. 
HajHHTeH31-IBHO 3aCTaneHH XH,IlpOTepMaJIHH U3MeHH BO HaotaJIHWTe­
TO ce CHJJHCiIHK3QHjaTa, cep.IUHTH3aQHjaTa H KOaJIHHH3aQHjaTa. THe, BO 
noroJIeMa HJIH BO nOMaJIa Mepa, ce npojaBeHH BO II Ha KOHTalO'OT Ha PYJ].HHTe 
)l(HQH co OKOJJHHTe oynxaHcKH KapoH. liHTeH3HTeTOT Ha OOHe npOMeH11 
nOCTeneHO onata O.!J.llaJIe'fYBajlhl ce OJ]. py.ruulTe )l(Hl[H. Bo CaMHTe PYWlIiI 
)[(HUH Ii BO HHBHHTe can6aRJ].1i HajHHTeH3HBHa npOMeHae CHJJH<t>HKauHjaTa. 
Bo O.!J.llenHH J].enOBH Taa Y'leCTBYBa H co 50% BO BKYnHaTa Maca, a H3j'lecTo 
ce MaHH!fJeCTHpa co nojaBa Ha Mn330DH, lKHllH iii HenpaBHJIHH KOHQeHTpa­
QHH Ha KBapQ KOH ro npJ1llPYlKYBaaT cyn4m,llHOTO opy,uHYBafbe. Bo OO,llOU­
He)l(HHTe aJITepHaUHOHH $lJH CHJl:H4>HKallHjaTa ce MaHHIlJecTHpa co C03Jla­
Bal-be lIa )l(HJJH'IKH H npO)[(HJJlf'lKH Ha KanueJ].OH. a Ha MecTa H o rran. 
CepHultTH3allHjaTa e KOHCTaTHpaHa BO CHTe HcnHT)'B3HH npHMepOQH 
OJ]. PYJ].HHTe )l(HQIf II H m. HHTeH3HTeTOT Ha OBaa aJITepHaUHja e HajH3paJeH 
HenOCpe.D,HO OKOJJY PY.I1HHTe )l(HllH, a co o.nane'lYB3H>e OJ]. KOHTaxTOT BO 
H3MeHeTHTe BYJIKaHCKH KapnH e p33JlH'IHO. Bo HajroneM J].en cepHTH3aIJ,H­
jaTa e nOBp3aH3 co XH,IlpOTepMaJIHHTe npOQecH, HO pefHCTpHpaHO e H llpH­
CYCTBO Ha cepmUIT (npere)l(HO DO HHTeH3HllHOKOanJ1HH3HpaHHTe n apTHH), 
KOj BepojaTHo e npoJlYKT Ha HeKOH ,!1,pynt rrpOneCH. KaOJIHHH3anHjaTa e 
MOWHe '1eCTa H jacHo H3paJeHa XH,IlpOTepMaJIHaTa H3MeHa OKOny pYJlHHTe 
lKHnH BO HaotaJIHWTeTO 3JJeTOBO. Pe,llOBHO rH rrpllJl.PlKyna CH lXalUtj3H 
CepHIlHTIf33QHj a, a HajHHTeH3HBHO ce p33BHBa BO caJI6aHJlmne )feJJOBH Ha 
PYJ].HHTe )l(HItH. HaMeCTa Ka,IleWTO J].oata ,uo npOWHpYBal-be YJlHHTe 
lKHllH H opeonOT Ha KOaJIHHH3allHjaTa e JlaJIeKY nooeKe H3paJeH, J].oJ].eKa BO 
OHHe J].eJIOBH Ka.ne WTO pYJ].HHTe )l(HllH ce nOTaHKH HJIH HMaaT TeHJ].eHllHja 
Ha HCKnHHYDaH>e, KOa.mtHH3aQHjaTa e nocJJa60 H3p33eHa. 
llOl\paj Hane.neHHTe XH.llpOTepMa.JIHH H3MeHH, 3H3'1ajHo npHcycTBO BO 
HaotanHWTeTo nOK3)[()'Ba H Kap60HaTH3aQHjaTa. Taa ce MaHH<t>eCTllpa KaKO 
MenCOMaTCKa (npoJ].yn Ha npOnHJIHTCKHTe npOMeHH) H lKHnHa - n poJlYKT 





)l(HJ11(H HnH BO Jae.l1H 
ItHjaTa H JIP. )l(HJJHal 
ITaTH OOKa)l(yna H .llHp 
Il>ecnrpa KaKO nOcTpy 
Mety '1eCTIlTe X 
ItH 0.11 HaotamllUTeTO 
OCHODHHTe HJl\teHH, ~ 
Ha pY.l1Ha )l(l1l{a II, e 11 
Taa y 'lecrnyBa H co H 
Ja<t>aTeHH fJJaBHO $e.r 
THTe 0.11 OCHOBHaTa N 
<t>HHOJpHeCT II ce noj: 
3acnf all'eranL 
0.11 XH.npoTepM2 
TH HaMeCTa nOKa)l(yn3 
$eJ1.llCnaT1133UHja 11 
<t>e.rr.ncoaTIlJaUMja e y 
KOHTaKT TYKY ManIC)' n 
UITO BynKaHcKHTe Kal 
ce 3a$aTeHH npeTe)l(1­
ITojaByua BO BHJl Ha T3 
IIpHcycTBOTO 11 
J].eJJODH Ha PY.l1Ha )l(HU 
WTO Y'leCTBYBa co 4( 
JaCTaneHa co 10-15% 
KaKO peJymaT Ha npl 
THTe rapn" .I10lllJJO ) 
JJeYKoKceH H .lIp. 
Bo HaotanHlllTl 
TpHpaHO YWTe H npHI 
OJ]. CTpaHa Ha CTOjal­
aJIyHHTMJaQ"Mj a, 6apH 
H3MeHH ce KapaKTepl1 
e Haj'leCTo orpaHH'Iel 
Tpe6a Aa ce HC1 
HanpaBeH 06HJl. fte & 
H3.llBOHMe O.l1pe.l1eHH : 
Te amepaUHH, 6H.llejl 
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BO HaotaJUmrreTO HMa >KHnHaTa Kap60HaTHJaIlHja, Koja ce janysa KaKO KaJI­
LtHTCKa, Mn-KaJ1LtHTCKa, ClI)leplfTCKa HnH aHKepHTCKa llpOAYKTHTe Ha Kap­
60HaTHJaLtlfjaTa HaCTanyBaaT HIDt BO caMOCTOjHH >KHUH, lKlUllI'IKH H np o­
>KHnKH Hml BO 3aeIlHHLta CO CHIDHJlIIKaIlHjaTa, nJipHTHJaIlHjaTa, 6ap1IT1133­
UHjaTa H IIp. )l(ltnHan Jeap 60H3THJa1{Hja BO BH.ll Ha CH.llepHTIiJauuja TfeCTO 
naTiI nOK3)Kyna H WfpeXTHa BpCKa co 0PYJUiYBaJbeTO, HO Haj'lecTo ce MaHU­
4>ecHlpa JeaKO nocTPY.llHa aJITepa[lRja 
Mety '1eCTlITe XJ1)lpOTepMaJIHH H3MeHH DO HcnHT}'B3HHTe PYIlHH lKJI­
LtH OIl HaotaJIHlllTeTO 3neTOBO e H nHpH4>HnHTHJaQHjaTa T aa rlf n pH.llp>Kysa 
OCHOBHHTe H3MeHH, a HaMeCTa, KaKO lllTO e cnY"I.aj co CaJI6aH)lHHTe AenoBH 
Ha PY.I1.Ha >KHQa II, e If MOWHe HHTeH3HBHO JaCTaneHa Bo OI1.llemul IleJlOBH 
raa YTfeCTBysa H CO H3.ll 30% BO BK)'OHaTa Maca Co nJlpo4>HJIHTH3aIlHja ce 
Ja4>aTeHH rnanHO 4>eAcnaTHTe, H Toa xaKO 4>eROKpHCTaJIHTe TaKa H 4>eAcna­
n lTe 0.11. OCHOBHan Maca Thlpo4>HJ1mOT e 06I1'fHO KpHnTOKPHCTaneCT 1I0 
4>JfH03pHeCT H ce rrojao)'Ba Haj'lecTo BO BJ1)l Ha P3.llHjwHo-3paK3CTH H nenc­
3aCTH arperaTH. 
OIl XH.llpOTepMaJIHlfTe H3MeHH, KOHlllTO BO HcnHT)'BaHHTe nOKaJIlfTe­
TH HaMecTa nOKa)f(yuaaT H3rnaCeH HHTeH3HTeT, ooce6HO 6H nt H3I1D0HJ1e K ­
4>eJ1.llcnaTH3auHja If nrraTHHH3aIlHjaTa liHTeH3HBHO nplfCYCTBO Ha K-
4>eJ1)lCnanI3auJlja e YTBP.l1.eHO OKOny PY.IlHa )l(HUa III, H Toa He Ha caMMOT 
KOHT3KTT'fKY MaJIIC)' oOIlaneK)' OIl KOHT3KTOT (np06H 5,7,8 H 15,16,17,), K3.lle 
lllTO BynK3HCKme KaprrH He ce TOJIXY ClfJ1HO aJITepHpalrn. Co OBaa H1MeHa 
ce 3a4>aTeH.H Opere)l(HO nnantOKJIscme H C3HH)lHHOT. Bo caHH.llHHOT Taa ce 
n ojanysa BO BH)]. Ha TaHKH )f(HJIWiKH H np3)l(HJIKH. 
nplICYCTBOTO Ha Tl1TaTHHJi131llfja e perHCTpHpaHO BO CaJI6aH)].Hlrre 
)lenOBH Ha PY.I1.Ha >KHQa IL H8MeCTa THTaHI13aLtHjaTa e TonK)' CHJ1HO Jt3paJeHa 
lllTO Y'leCTBYBa co 40-50% BO BK)'nHaTa Maca (np06a IIJ22), a Haj 'leCTo e 
laCTaneHa co 10-15% BO HcnHT}'BaHHTe npuMepoIlH Oll OBaa PYllHa )l(HUa 
KaKo pe3ynTaT Ha npojaaeHaTa THTaHHlaUHja, BO xnnpOTepM3J1ll0 HlMeRe­
THTe KapnH )lOllJIO )l0 C03llaaafbe Ha THTaTHT, aHaTaJ, pynfJI. HJlMeHHT, 
neYKoKceH H.np. 
Bo HaotaJIHlllTeTO 3neToBo Oll XH.llpOTepMaJIHHTe H1MeHH e p er Ho­
TpHpaHo YlUTe H npucycTBO Ha aAYnapH3aIU1ja, Koja nonO.l1.p06HO e HlY'leHa 
OIl cTpaH3 Ha C TojaHoB H .D:eHKoBcKH (1974). nOToa Ha aprHJTHTH3aJ.ll1ja, 
anyHHTH3al{Hja, 6apHTH3aIlHja, nHMOHHTH3aUHJa H .I1.p., HO nOBeiceTO 0.0;OBI1e 
H3MeHH ce xSpaKTepH3HpaaT co Man HHTeH3HTeT, IlO.l1.eXa eKCTeH1HTeTOT HM 
e Haj<fecTO o rpaHH'leH. 
Tpe6a Ila ce HCTaKHe lleKa co cnpoBelleHHTe HcnHTysalba, HaKO 6ellle 
HanpaaeH 0611.Il, He 6eBMe BO MO>KHOCT naTepaJIHO OKOny PYllHme JlCHUH Ila 
Hl)].BOHMe O.l1.pe.o;eHH 30HH CO KapanepHCTH'IHH 4>aLtHH Ha XH.npOTepMaJIHH­
Te aJITep3QHH, 6H)].ejKH TOKM)' BO ca.n6aHllHHTe llenOBH Ha PYlJ..HHTe JlCHD,H 
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BO HaotaJUmrreTO HMa >KHnHaTa Kap60HaTHJaIlHja, Koja ce janysa KaKO KaJI­
LtHTCKa, Mn-KaJ1LtHTCKa, ClI)leplfTCKa HnH aHKepHTCKa llpOAYKTHTe Ha Kap­
60HaTHJaLtlfjaTa HaCTanyBaaT HIDt BO caMOCTOjHH >KHUH, lKlUllI'IKH H np o­
>KHnKH Hml BO 3aeIlHHLta CO CHIDHJlIIKaIlHjaTa, nJipHTHJaIlHjaTa, 6ap1IT1133­
UHjaTa H IIp. )l(ltnHan Jeap 60H3THJa1{Hja BO BH.ll Ha CH.llepHTIiJauuja TfeCTO 
naTiI nOK3)Kyna H WfpeXTHa BpCKa co 0PYJUiYBaJbeTO, HO Haj'lecTo ce MaHU­
4>ecHlpa JeaKO nocTPY.llHa aJITepa[lRja 
Mety '1eCTlITe XJ1)lpOTepMaJIHH H3MeHH DO HcnHT}'B3HHTe PYIlHH lKJI­
LtH OIl HaotaJIHlllTeTO 3neTOBO e H nHpH4>HnHTHJaQHjaTa T aa rlf n pH.llp>Kysa 
OCHOBHHTe H3MeHH, a HaMeCTa, KaKO lllTO e cnY"I.aj co CaJI6aH)lHHTe AenoBH 
Ha PY.I1.Ha >KHQa II, e If MOWHe HHTeH3HBHO JaCTaneHa Bo OI1.llemul IleJlOBH 
raa YTfeCTBysa H CO H3.ll 30% BO BK)'OHaTa Maca Co nJlpo4>HJIHTH3aIlHja ce 
Ja4>aTeHH rnanHO 4>eAcnaTHTe, H Toa xaKO 4>eROKpHCTaJIHTe TaKa H 4>eAcna­
n lTe 0.11. OCHOBHan Maca Thlpo4>HJ1mOT e 06I1'fHO KpHnTOKPHCTaneCT 1I0 
4>JfH03pHeCT H ce rrojao)'Ba Haj'lecTo BO BJ1)l Ha P3.llHjwHo-3paK3CTH H nenc­
3aCTH arperaTH. 
OIl XH.llpOTepMaJIHlfTe H3MeHH, KOHlllTO BO HcnHT)'BaHHTe nOKaJIlfTe­
TH HaMecTa nOKa)f(yuaaT H3rnaCeH HHTeH3HTeT, ooce6HO 6H nt H3I1D0HJ1e K ­
4>eJ1.llcnaTH3auHja If nrraTHHH3aIlHjaTa liHTeH3HBHO nplfCYCTBO Ha K-
4>eJ1)lCnanI3auJlja e YTBP.l1.eHO OKOny PY.IlHa )l(HUa III, H Toa He Ha caMMOT 
KOHT3KTT'fKY MaJIIC)' oOIlaneK)' OIl KOHT3KTOT (np06H 5,7,8 H 15,16,17,), K3.lle 
lllTO BynK3HCKme KaprrH He ce TOJIXY ClfJ1HO aJITepHpalrn. Co OBaa H1MeHa 
ce 3a4>aTeH.H Opere)l(HO nnantOKJIscme H C3HH)lHHOT. Bo caHH.llHHOT Taa ce 
n ojanysa BO BH)]. Ha TaHKH )f(HJIWiKH H np3)l(HJIKH. 
nplICYCTBOTO Ha Tl1TaTHHJi131llfja e perHCTpHpaHO BO CaJI6aH)].Hlrre 
)lenOBH Ha PY.I1.Ha >KHQa IL H8MeCTa THTaHI13aLtHjaTa e TonK)' CHJ1HO Jt3paJeHa 
lllTO Y'leCTBYBa co 40-50% BO BK)'nHaTa Maca (np06a IIJ22), a Haj 'leCTo e 
laCTaneHa co 10-15% BO HcnHT}'BaHHTe npuMepoIlH Oll OBaa PYllHa )l(HUa 
KaKo pe3ynTaT Ha npojaaeHaTa THTaHHlaUHja, BO xnnpOTepM3J1ll0 HlMeRe­
THTe KapnH )lOllJIO )l0 C03llaaafbe Ha THTaTHT, aHaTaJ, pynfJI. HJlMeHHT, 
neYKoKceH H.np. 
Bo HaotaJIHlllTeTO 3neToBo Oll XH.llpOTepMaJIHHTe H1MeHH e p er Ho­
TpHpaHo YlUTe H npucycTBO Ha aAYnapH3aIU1ja, Koja nonO.l1.p06HO e HlY'leHa 
OIl cTpaH3 Ha C TojaHoB H .D:eHKoBcKH (1974). nOToa Ha aprHJTHTH3aJ.ll1ja, 
anyHHTH3al{Hja, 6apHTH3aIlHja, nHMOHHTH3aUHJa H .I1.p., HO nOBeiceTO 0.0;OBI1e 
H3MeHH ce xSpaKTepH3HpaaT co Man HHTeH3HTeT, IlO.l1.eXa eKCTeH1HTeTOT HM 
e Haj<fecTO o rpaHH'leH. 
Tpe6a Ila ce HCTaKHe lleKa co cnpoBelleHHTe HcnHTysalba, HaKO 6ellle 
HanpaaeH 0611.Il, He 6eBMe BO MO>KHOCT naTepaJIHO OKOny PYllHme JlCHUH Ila 
Hl)].BOHMe O.l1.pe.o;eHH 30HH CO KapanepHCTH'IHH 4>aLtHH Ha XH.npOTepMaJIHH­
Te aJITep3QHH, 6H)].ejKH TOKM)' BO ca.n6aHllHHTe llenOBH Ha PYlJ..HHTe JlCHD,H 
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HHTeH3HTeTOT, pa3HOBHnHOCTa H Metyce6HoTO npeKnonYBalDe Ha XHIlPO­
TepMaJIHHTe aITTepaUlUf ce HajH3paJeHH. C enaK, ocraHyea KOHCraT3l(Hjara 
neKa oKony HCnllTyBamne pynHlf )f(HD.H n 11 III BO HaotanlfWTeTO 3nerOBO 
JCOHTlfHYHPaHO Haj3acTaneHH XHIlpOTepMaJIHH H31vfeHH ce CHJIl1!jlHKauHj a­
fa, cepHTH33Ul1jaTa H KOaJIHHlf3aQl1jaTa. O BHe XHnpOTepMaJIHH aJITepaQlUf, 
13e.llHo co K -MeTaCOMIIT03a H nen On )f(H1lHaTa Kap60HaTH3aUHja, ce CHHXPO­
HII co opynHYBaH>erO H THe npeTCTaByeaaT Ba)f(eH npocneKUlfCKH HJ-UlHKa­
TOp BO HaoraJUIWTeTO. ODa e noce6HO 3HaQajHo 3a OHHe nenOBH on Haota­
m llJTeTO WTO ce RaotaaT BO 4laJa Ha )lOHCTpa)f(YBaH>e. 
3AK.11Y1.JOK 
O.u. n O cera H3HeceHOTO Mo)(Ce .u.a ce KOHCTaTHpa neKa BynKaHcKIlTe 
KapOR DO HaotaJIHlllTeTO 3neTOBO ce 3a£llaTeHH CO HHTeHJHBHH H Pa.JHODHD.­
HH XUnpOTepMaJI.HH aITTepamm, '1HH MaHH4>eCTamrn ce HajH3paJeHH He­
nOcpe.llHO OKOny p ynHHTe )(cHUH. EKCTeH31m HO Hajpacnpocrp8HeTaTa H3Me­
Ha Ha DynxaHCKHTe KapnH e npODHJUITH33UHjaTa, Koja BO OCHOBa npeTCTaBy­
Ba aBTOXJUlpaTaUHOHa npOMeHa co Koja ce Ja41areHH 60eHIITe MHHepa.rm BO 
Kapm lTe. On xHIlpOTepMaJ1HHTe H3MeRH Haj3acraDeHH H HajHHTeH3UBHH ce 
CepHTl13auHj aTa, CHJ1H<pHKaUHjara H KOa.JlJlHH33UJotjaTa, KOH ce CHHXpOHH CO 
opynHyeaH>eTO H npeTCTaByeaaT 3H8'18jHH npOCneKQHCKH HHltHKarOpH BO 
HaotaJIHlllTeTO. OBHe H3MeHH pe'lJ.tCH penOBHO ce nplUlPY)fCeHH on Kap60­
HarH3aUHja, nHpo<pHnHTKJallHja H K -41enncnaTH331lHja. nOKPaj HRB, BO He­
nHTyeaHHTe nOKaJ1ltTeTI1 e perncrpHpaHO H npHCYCTBO Ha a,IlYnapH3aUHja, 
THTaHKJaQHja, aprnnHTKJauHja, anyHlITH3al(lolja, J1HMOHHTH3allHj a H np., 
KOH nOKaJIHO OOlGl)(CyeaaT HarnaceH HHTeH3HTeT, HO 06H'1HO ce co MaJI 
eKCTeHJHTeT. 
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HYDROTHERMAL ALTERNAnONS IN LEAD-ZINC DEPOSIT 
"ZLETOVO" ON THE SAMPLE ORE VEINS nAND m 
T. SCl'llfimovskl·, B, Boev·, M. Mllosavievskl·· 

• Faclllty or Geology and Mlnlog, SUp 

•• Lead and ZInc MInes ,.zJetovo" 

The general characteristics of the volcnic rocks from "Zletovo" deposit and 
its vicinity are that they are tectonically altered, strongly hydrothennaUy alterized 
and mineralized. 
Lead and zinc mineralization is mainly located along faul t structures within 
the ignimbritic complex with dacitie composition. Volcanic rocks mainly fomled 
during oligo-miocene, but the lead-zinc mineralization, which is the product of the 
hydrothermal activity, formed during miocene. 
Mineralization in Zletovo deposit was accompanied by intensive alternations 
of volcanic rocks , with explicit manifetations round the ore veins. 
The investigations that we bave made so far have proved that in this deposit 
propylitization was the most extensive alternation in the volcanic rocks, the results 
of which are secn in the occurrance of chlorite, epidote, calcite, py rite etc. 
During the hydrothermal activity the propylitized volcanic rocks were inten­
sively hydrothermally altered so that only contours of previous minerals are left 
behind. 
Sil ification, sericitization and koalinization are most common hydrothermal 
alterations. 
Their intensity is expressed round the ore veins the most. As the contact of 
the ore veins from the surrounding rocks moves away, the intensity of Ule alterations 
gradually decreases. These alterations are simulatneous with mineralization and 
they represent a significant prosperous indicator in me deposit. These typical 
hydrothermal alterations in the deposit are almost accompanied by carbonatization, 
pyrophyllitization and K- feldspatization (whose more intensive presence was 
noticed round ore vein III. 
Besides the above mentioned types of alteration, the presence of adularizati­
on, argillitization, titanization, alunitization, limonitization, pyritization etc. have 
been determicnd. At some places occur with encreased intensity, but they generally 
have limited extension. 
1 
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